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BACKGROUND OF THE INVENTION 
The present invention relates generally to ma'terials 

fox making medieal grade predeet:s. Here spesifisally, 
'the present inYentien relat;ee t;a medical grade port 
tubing. 

It is known in the medical industry to house 
10 products such as fluids that are administered to a 

patient in plastic containers. 
It is also known to use medical tubing, ports, to 

provide access either to a container or from a container. 
Such port tubing serves other purposes besides accessing 

15 the container, for example, as a conduit to a patient 
from a fluid source. Such medical port tubing has uses 
in such therapies as renal and blood. 

20 

Examples of therapies wherein flexible containers 
including port tubing are used include intravenous 
therapy, continuous ambulatory dialysis (CAPO) , and blood 
therapy. In CAPO, the container includes a dialysis 
fluid that can be infused into the peritoneal of the 
patient through a tube, port, fused to the container. 

Typically, for medical uses, there are a variety of 
25 characteristics that a medical port tube should have. 

Among the characteristics the port tube should exhibit 
is the ability to be RF (radio frequency) sealed to a 
material from which the·container may be constructed. 
This allows the port tubing to be compatible with 

30 equipment used in certain of the medical industries. It 
is also desirable that the port tubing can be solvent 
bendable. For example, it is known in manufacturing 
containers with a port tubing to bond such tubings to a 
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port closure (for example, PVC) using cyclohexanone to protect the 

sterility of the port tubing. 

Furthermore, such port tubing should be sufficiently flexible as well 

5 as translucent. Additionally, the port tubing, if it is coextruded, must not 

easily delaminate. 

Although most medical containers have been constructed from 

PVC, recently, much attention has been focused on constructing non-PVC 

10 containers. Such port tubing, if it is to be used with a non-PVC 

container, must be compatible therewith. 

15 

EP-A-0564231 forms part of the state of the art under Article 54(3) 

EPC. 

SUMMARY OF THE INVENTION 

The present invention provides an improved coextruded medical 

port tubing as set out in Claim 1. The precharacterising part of Claim 1 

is based on EP-A-380270, which discloses a medical grade tubing having 

an outer layer of ethylene propylene copolymer and SEBS. PVC is 

20 mentioned as a possible material for an inner layer of the tubing. The 

25 

30 

medical port tubing of the present invention provides characteristics that 

are desirable in the medical industry and therefore can be used as a 

medical port tubing in, for example, renal therapy or blood donor tubes. 

Furthermore, the port tubing can be used with a non-PVC container. 

To this end, the present invention provides a coextruded medical 

grade port tubing comprising: an outer layer comprising a blend of 

polypropylene copolymer and styrene-ethylene-butylene-styrene 

copolymer; a tie layer, and a core layer comprising polyvinyl chloride. 
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In an embodiment, the tie layer comprises a blend of polyester, 

polypropylene copolymer, styrene-ethylene-butylene-styrene copolymer, 

and ethylene vinyl acetate. Preferably, the tie layer is a blend comprising: 

tippreJlimateli 30 tolthett~ 60% by weight copolyester; tppre1Bmatelf 0 

s to ltheu.20% by weight polypropylene copolymer; ~proximate~ 30 to 

4tllea' 60% by weight styrene-ethylene-butylene-styrene copolymer; and 

kppre'8matelf 0 to \meat 30% by weight ethylene vinyl acetate. 

J 
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In an embodiment, the outer layer pf the port tube 

comprises nproximat:elt 40 to l!bet11\ 99% by weight 

polypropylene copolymer and \lppPeJEimat:eJ:t 1 to •sel:lt 60% 

by weight styrene-ethylene-butylene-styrene copolymer. 

In an embodiment, the present invention provides a 

coextruded medical grade port tubing comprising: an outer 

layer comprising a blend of polypropylene copolymer and 

styrene-ethylene-butylene-styrene copolymer; a tie layer 

comprising a blend of polyester, polypropylene copolymer, 

10 styrene-ethylene-butylene-styrenecopolymer,andethylene 

vinyl acetate; and a core layer of polyvinyl chloride. 

This structure allows the outer layer to be bonded to 

polyolef in surface layer film and allows the inner layer 

to be solvent bonded to PVC material. 

15 IA &A embodima~t, the layers of the port tubing have 

20 

the following tIJ!_c;kness ratios: outer layer \tppzoximateiJ4 

2.s to ~esQt 30~; tie layer hpproximaeel~ 2.5 to le.beat 
<=-'> A <::-"> 

20~ and core layer 1appPeuimaeel~ 50 to ~best. 95l 
~referaelyr'the outer and tie layer are thin enough to 

allow rapid and sufficient heat transfer from the PVC 

heat generation layer to the outer layer for welding. 

Additional features and advantages of the present 

invention are described in, and will be apparent from, 

the detailed description of the presently preferred 

25 embodiments and from the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a cross-sectional view of a 

coextruded port tube constructed pursuant to an 

embodiment of the present invention. 

30 Figure 2 illustrates a perspective view of a 

container including the port tubing of the present 

invention. 
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DETAILED DESCRIPTION· 

OF THE PRESENTLY PREFERRED EMBODIMENTS 

The present invention provides a coextruded medical 

grade port tubing and ma~e:rial fe:r makiRCJ same that 

achieves many of the characteristics that are desirable, 

in the medical industry, for such port tubing. For 

example, the port tubing, in an embodiment, exhibits RF 

sealability, ability to solvent bond, flexibility, 

translucence, and ability to not delaminate after severe 

bending or autoclaving. 

Referring to Figure 1, 

provides a coextruded .medical 
the present invention 

grade port ~ubing 10 

comprising: an outer layer 12 comprising a blend of 

polypropylene copolymer and styrene-ethylene-butylene-

15 styrene copolymer: a tie layer 14 comprising preferably 

a bl~nd of polyester, polypropylene copolymer, styrene­

ethylene-butylene-styrene copolymer, and ethylene vinyl 

acetate; and a core layer 16 of polyvinyl chloride. 

20 

The medical grade port tubing 10 is autoclavable and 

can be RF sealable to a non-PVC container having a 

polyolefin blend or polyolefin surfaces. Additionally, 

the composition can be solvent bonded to a PVC closure 

using cyclohexanone, MEK (methyl ethyl ketone) or other 

solvent. In this regard, the outer layer 12 is able to 

25 bond to a polyolef in surface layer film while the core 

layer 16 can be bonded to a PVC material. 

Preferably, the tie layer 14 is a blend of material 

comprising: \appi:oximrit:eln 30 to 60% copolyester by 
TM -

weight, for example, Hytrel available from DuPont; 

30 ~pp%oxima~el~ o to 20% by weight polypropylene copolymer 

("'flpro1eima~eli 2-6% by weight polyethylene) ; 

bpp!'.ouima-tel.l 3.0 to hbo'ti( 60% by weight styrene-ethylene­
T/l't 

butylene-styrene copolymer, for example, Kraton; and 
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i!PP•e:uiaafeel:lf o to '9t:1Ba\11( 30% by weight ethylene vinyl 

acetate. 

Preferably, the outer layer 12 comprises 

f8ppPeid:ma'te~ 40 to 99% by weight polypropylene copolymer 

that includes l!pp•e:uimat!eJ:4 2 to 6% by weight 

polyethylene, and _.pprgHima~al!A 1 to 60% by weight 

styrene-ethylene-butylene-styrenecopolymer, forexample, 
TM . 

Kraton. 

The core layer 16 can comprise PVC plasticized with 

10 DEHP, or other material. Likewise, the core layer 16 can 

comprise non-plasticized PVC. 

Prafara»ly, ~he medical grade port tubing 10 has a 

structure so that it has the following ratio of layer 

thicknesses: the outer layer 12 comprises llJ'r'rexima'telyf 

15 2.5% to -~e~t 30% of the total cross-sectional thickness 

of the port tube; the tie layer 14 comprises 

~pprexima~ei,t 2.5% to 20% of the total cross-sectional 

thickness of the tube; and the core layer 16 of the 

structure comprises \apprexima'tel)i 50% to 95% of the total 

20 cross-sectional thickness of the structure. By providing 

thin outer and tie layers 12 and 14, the port tubing 10 

can be R.F. sealed to a plastic film. 

The resultant medical grade port tubing 10 is 

flexible and translucent. Accordingly, when used as a 

25 medical tubing, one can see air bubbles or needles, for 

example, through the port tubing. Additionally, the port 

tubing 10 does not easily delaminate even after severe 

bending either before or after.autoclaving. 

30 

The port tubing 10 of Figure 1 can be used with a 

medical container 20 illustrated in Figure 2. In a 

pref erred embodiment, the container 2 o is constructed 

from a non-PVC material. In a preferred embodiment, the 

container is constructed from a four layer film 
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comprising: polypropylene copolymer,Kraton9 /ethylene 

vi-nyl acetate/acid modified ethylene vinyl acetate/PCCE. <'-··"'> 
The port tubing 10 provides access to and away from 

an interior 22 of the container 20. The port tubing 10 

5 of the present invention is believed to be particularly 

suitable for use in renal applications, especially CAPO. 

However, the port tubing 10 can be used to construct 

other medical products. 

10 

By way of example, and not limitation, examples of 

the present invention will now be given. 

EXAMPLE NO. 1 

Coextruded port tubings were constructed and 

evaluated as follows. 

The following materials were used: 

15 Core layer: DEHP Plasticized PVC; 
T"'1 

20 

25 

30 

Tie layer: 50 weight% Kraton G-1660 (Shell); 

. '""' 38 weight% Hytrel 4056 (DuPont); 
;,.vt 

10 weight% UE 697000 (Quantum); and ~JVI 

2 weight % Polypropylene copolymer 23M2 (El 

Paso): 

outer layer: 60 weight % Polypropylene copolymer-Fina .,...,.... 
6473 (Fina); 

and 

40 weight % Styrene-ethylene-butylene-
7M 

styrene - Kraton G-1652 (Shell). 

The following processing conditions were used: 

• Nominal Setting 

Core Layer 1~" Davis Standard 

Barrel Zone t 
1) 

2) 

Set 
325°F 

325°F 

Tie Layer 1: Davis Standard 

Barrel Zone t 
1) 

2) 

Set 

450°F 

450°F 

3) 325°F 3) 450°F 

4) 325°F 

l.(J2S"°F=lb2.·"6°C i +ro•r.:= 23'Z·2eCJ 

< (Pc c E = pol'1c~c1oAe~q,,.,e()(,,4'te"*af '(Jl!/0'14!.XAne...fi,/ctwl.o"';'~e- ~/RS'/0--e.-.) > 
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Die Zone t 
l) J25°F 

Adapter J25°F 

Screw R.P.M.: 60 AMPS: 12 

Screw Type: Pin 

Screw Pack: -L~0-60-40 
'l-0 ·O X le7V !'CA.. 

Head Pressure: /. lS800 P. s. I.) 

outer La:x:er 1" Davis-Standard 

Barrel Zone t ~ 

1) 400°F 

2) 400°F 

J) 400°F 

Die Zone t ~ 

1) 400°F 

Screw R.P.M.: 18 AMPS: 4 

Screw Type: Barrier 

- 7 -

Die Zone t 
1) 450°F 

Screw R.P.M.: 21 AMPS: 4 

Screw Type Haddox 

screw Pack: l·2.'f ~/olP~60-40 
Head Pressure L (180 P. S. I.) 

<Tri Die Set-Up) 

Die Pin O.D.: 
Die Bushing: 

.JOO" O.D. 

.375" I.D. 

CVacuum Tank Set-Up> 

Sizer I.D.: 

Water Temp. : 
.390" 

53.8" 

Vacuum: Pot. Setting 25. 5 

Die to Tank: l" 

Pull or Setting: 33 f.P.K. 

20 Screw Pack: 40-60-40 

< . Head Pressure: N/A 

· · ':"/~ The resultant port tubing included a core layer 

25 

30 

35 

having a thickness of .71 mm, a tie layer of .os mm, and 

an outer layer of .05 mm. 
The port tubing was autoclaved. The port tubing 

characteristics were then evaluated, after autoclaving, 

and are set forth below in the table. The bonding force 

between the outer and tie layer was found to be strong. 

An initial separation between the outer and tie layer 

could not -.be._ ipitiated. The bonding force between the 
3 'f · 2 Cf ·to 'f2. . 'ti b l:!ij/ h1 . 

tie and core ~ayer.was[..1~1tQ1.2 lbs./0.5 inchesf · 

PORT TUBING MATERIAL EVALUATION 

Tubing Characteristics Post Autoclaving 

Tubing Materials Processing Bond· Texture Bond" Texture 

Example fl Good 9 Smooth 9 Smooth 

/ 

COMMENTS 
Very difficult 
to peel 
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1. Assume.bonding strength of PVC to PVC by cyclohexanone is 10. Data results are 
subjective due to manual testing. (*) 

Example No. 1 demonstrates that the port tubing of 
the present invention meets the necessary requirements 
of a port tubing. Indeed, the port tubing exhibits 

characteristics that are better than current PVC port 
tubing since a typical PVC port will not bond to a non­

PVC container. 

10 modifications to the presently referred embodiments 

described herein will be appar t to those skilled in the 

art. Such changes and modif 'cations can be made without 

departing from the spir · and scope of the present 

15 

invention and 

advantages. It 

diminishing its attendant 

intended that such changes 

d aims. 

--· 
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CLAIMS 

1. A coextruded medical grade port tubing (10) comprising an outer 

layer (12) comprising a blend of polypropylene copolymer and styrene­

e~lene-butylene-styrene copolymer; a tie layer (14); and a core layer 
-'> 

(1 l . ' 
characterised in that Idle eere In,e1 (16f~compris:;s polyvinyl 

chlorid~ the layers have the following thickness ratios: 

outer layer (12): 2.5 to 30% of the total cross-sectional thickness 

10 of the port tubing; 

15 

tie layer (14): 2.5 to 20% of the total cross-sectional thickness of 

the port tubing; and 

core layer (16): 50 to 95% of the total cross-sectional thickness of 

the port tubing. 

2. The coextruded medical grade port tubing of Claim 1 wherein the 

tie layer (14) comprises a blend of polyester, polypropylene copolymer, 

styrene-ethylene-butylene-styrene copolymer, and ethylene vinyl acetate. 

·\...../ . 20 3. The coextruded medical grade port tubing of Claim 1 wherein the 

tie layer (14) is a blend comprising: 

30 to 60% by weight copolyester; 

0 to 20% by weight polypropylene copolymer; 

30 to 60% by weight styrene-ethylene-butylene-styrene copolymer; 

25 and 

0 to 30% by weight ethylene vinyl acetate. 

4. The medical grade port tubing of Claim 3 wherein the 

polypropylene copolymer of the tie layer (14) includes 2 to 6% by weight 

30 polyethylene. 

... 
~ .. .. 



s 

.. ~........... • 11111 - ..... 

10 

5. The coextruded medical port tubing of any preceding claim wherein 

the outer layer (12) comprises: 

40 to 99 % by weight polypropylene copolymer; and 

1 to 60% by weight styrene-ethylene-butylene-styrene copolymer. 

6. The coextruded medical port tubing of Claim 5 wherein the outer 

layer (12) comprises 60% by weight polypropylene copolymer and 40% 

by weight styrene-ethylene-butylene-styrene. 

v 10 7. The coextruded medical grade port tubing of any preceding claim 

wherein the polypropylene copolymer comprises 2 to 6% by weight 

polyethylene. 

8. The coextruded medical grade port tubing of any preceding claim 

lS wherein the polyvinyl chloride includes a plasticizer. 

\.. . ../ 20 

9. The coextruded medical grade port tubing of any one of preceding 

Claims 1 to 7 wherein the polyvinyl chloride does not include a 

plasticizer. 

10. A non-PVC medical container for housing medical fluid including 

a coextruded medical grade port tubing (10) according to any preceding 

claim. 
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